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(54) Title: DISPENSER 




(57) Abstract 



A dispenser for dispensing fluids, such as bevera ges, inciudbig a cylinder (3), a piston (8) reciprocable widiin the cylinder (3), an inlet 
(20) to the cylinder (3) and an outlet (41) from thecylinder (3). The anangcmcnt is such that the piston (8) In its reciprocable movement 
within the cylinder (3) pushes metered amounts of liquid from the cyUnder (3) through the ouUet (41) on each stroke of the piston (8). The 
cylinder (3) moves in response to pressure from the fluid being metered. The dispenser includes inlet (24, 30) and ouUct (48, 53) valves 
controlled by a controller which responds to signals from proximity switches (60, 61) sensing the position of the piston (8) m the cylinder 
(3). ' • 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCX. 



AM 


Armeaii 


GB 


United Kingdom 


AT 


Ausoria 


GE 


Georgia 


AU 


AustimliA 


GN 


Guinea 


BB 


Barbados 


GR 


Greece 


BE 


Belgium 


HV 


Hungary 


BF 


Burtina Faso 


IE 


Ireland 


BG 


Bulgaria 


IT 


Uaty 


BJ 


Benin 


JP 


Japan 


BR 


Brazil 


K£ 


Kenya 


BY 


Belanis 


KG 


Kyrgystan 


CA 


Canada 


KP 


Democfvtic People'* Republic 


CF 


CenmU African Republic 




of Korea 


CG 


Ccogo 


KR 


Republic of Korea 


CH 


Switaertand 


KZ 


Kazakhstan 


CI 


COce d'lvoire 


U 


Liechteiutein 


CM 


Cameroon 


LK 


Sri Lanka 


CN 


Qiina 


LR 


Liberia 


CS 


Czechoslovakia 


LT 


Lithuania 


CZ 


Czech Republic 


LU 


Luxembourg 


DK 


Gennany 


LV 


Lacvia 


DK 

EE 


Denmark 


MC 


Monaco 

Republic of Moldova 


Estonia 


MD 


£5 


Spain 


MG 


Madagascar 


n 


Fmland 


ML 


Mali 


FR 


France 


MN 


Mongolia 


OA 


Gabon. 


MR 


Mauritania 



MW 


Maiawt 


MX 


Mexico 


NE 


Niger 


NL 


Netheriands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


FT 


Portugal 


RO 


Romania 


RU 


Ruttian Federation 


SD 


Sudan 


SE 


Sweden 


SG 


Singapore 


SI 


Sk}vcttia 


SK 


Sk)vakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobtgo 


UA 


Ukraine 


UG 


Uganda " 


US 


United States of America 


UZ 


Uzbekistan 


VN 


Viet Nam 



wo 96/29576 



PCT/AU96/00154 



TITLE: DISPENSER 
FIELD OF THE INVENTION 

This inveniion relates lo dispensers lor meiering discrete quantities of fluids and 
in one aspect relates particularly but not exclusively to dispenser arrangements for 

5 meiering beverages. 

BACKGROUND OF THE INVENTION 

In the beverage industry sales staff such as bartenders need to be able to serve a 
wide range of drinks from different containers. The simplest way of achieving this is to 
keep a range of bottles of different drinks on the bar and to measure out an amount of the 

10 requisite drink in a measuring cup when an order for that particular drink has been placed. 

Whilst this approach is suit<tble for situations where relatively low customer 
traffic allows drinks to be dispensed in a leisurely manner, it is unsuitable for applications 
where a high customer demand requires rapid dispensing and measuring of chosen drinks. 
In the simplest of methods, the operations of picking up a bottle, removing the bottle seal, 

15 finding an appropriate measuring cup which is clean and tipping the contents of the 
measuring cup into a glass are all very time consuming. Furthermore, the bottles are 
usually of relatively low capacity eg. 750 ml is typical, with the result that bottles are 
often emptied in a relatively short time and need to be replaced from a central store with 
consequent lime wastage. 

20 To streamline this process, arrangements have been constructed involving a rack 

for holding a series of different product bottles upside down. The neck of each bottle is 
provided with a gravity fed manual dispensing device which meters out a requisite amount 
of fluid into a glass when the dispensing device is pressed. Whilst this approach is 
superior to that described herein above, it also suffers from the limitation that bottles need 

25 lo be replaced fairly often. Furthermore, gravity feed is relatively slow and the accuracy 
of the metered dose is suspect. 

In a more advanced design, liquid product from a large product reservoir is fed 
through a pipe under pressure to a measuring chamber provided with a piston. The stroke 
of the piston is set so that when it is activated by an operator pressing a switch associated 

30 with a dispenser, the piston moves a predetermined distance through the chamber and 
hence pushes a metered amount of product through a pipe lo the dispensing outlet. After 
the product has been dispensed in this manner, the pi.ston returns to its initial position 
whilst at the same time replacement product under pre,s.sure is fed to the piston chamber. 
The main disadvantage, of this construction is that there is a lime delay during which the 

35 piston chamber is refilled when the dispenser cannot be used. Again, such a delay is not 
acceptable in situations where high demands for efficiency are placed on staff serving 
beverages. 
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DISCLOSURE OF THE INVENTION 

The invention provides a dispenser including: 
a cylinder; 

a piston reciprocable within the cylinder; 
5 inlet means to the cylinder: and 

outlet means from the cylinder, the arrangement being such that the piston in its 
reciprocable movement within the cylinder pushes metered amounts of liquid from the 
cylinder through the outlet means on each stroke of the piston. 

In another aspect, the invention provides a method of metering fluid from a 
10 source including the steps of: 

supplying fluid from the source to a cylinder having a reciprocating piston; 
moving the piston a metered distance in the cylinder; and 

forcing metered amounts of fluid from the cylinder in response to each stroke of 
the reciprocating piston. 
15 Preferably the fluid is supplied under pressure to the cylinder and the piston 

moves in response to pressure from the fluid. 

The cylinder may include three sections, namely a stroke portion defined by the 
stroke of the reciprocating piston, a front chamber beyond the most forward reach of the 
piston stroke and a rear chamber beyond the most rearward reach of the piston stroke. 
20 Slop means may be provided at each end of the piston stroke to limit the piston 

travel within the cylinder and to improve the accuracy of metering of the dispenser. 

The Slop means may comprise front and rear abutments provided in the cylinder 
at each end of the piston stroke. 

The inlet means may be in communication with the cylinder. The inlet means 
25 may be arranged to supply fluid into each end of the cylinder. Preferably the inlet means 
is arranged to supply fluid into each end of the cylinder in front of and behind the opposite 
ends of the piston stroke. 

The outlet means may be in communication with the cylinder. The outlet means 
may be arranged facilitate passage of fluid from each end of the cylinder. Preferably the 
30 outlet means is arranged to discharge fluid from each end of the cylinder in front of and 
behind the opposite ends of the piston stroke. 

Preferably the inlet and outlet means arc in communication with each of the 
front chamber and rear chamber. 

The inlet means may comprise one or more ducts or ports extending from an 
35 inlet manifold and communicating with both the front and rear chambers. Similarly, the 
outlet means may ct^mprise one or more ducts or ports extending from an outlet manifold 
into confimunication with both the front and rear chambers. 
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Fluid supply means may be provided in communication wilh the inlet means 
most suitably by way of the inlet m.nnifold. 

Preferably the lluid supply means includes pressure means for maintaining fluid 
supplied to the cylinder under pressure. 
5 The pressure means may provide sufficient pressure lo move the piston along 

the full length of the piston stroke when the dispenser is actuated. Preferably, the 
pressure means will maintain pressure in excess of 50 kpa in the cylinder during the piston 
stroke. More preferably the pressure means will maintain fluid pressure in the dispenser 
in the range 100 kpa to 750 kpa most suitably 200 kpa to 500 kpa. 
1^ The pressure means may be arranged to push fluid from a product supply 

reservoir into the dispenser. Most suitably, the pressure means may comprise a gas 
cylinder for providing gas under pressure to the product supply reservoir. 

The inlet means suitably includes inlet valves for controlling the supply of fluid 
lo the cylinder lo the rear and front of the piston. 
^5 Preferably the inlet means includes a front inlet valve for controlling supply of 

fluid under pressure to the front chamber and a rear inlet valve for controlling supply of 
fluid lo the rear chamber. 

The outlet means suitably includes outlet valves for controlling the flow of fluid 
from the cylinder from the rear and front of the piston. 
20 Preferably, the outlet means includes a front outlet valve for controlling the 

discharge of metered fluid from the front chamber and a rear inlet valve for controlling 
discharge of metered fluid from the rear chamber. 

Most suitably, the dispenser includes iwo inlet and two outlet valves which are 
preferably solenoid valves. 
25 The outlet manifold may be connected lo a dispensing outlet for dispensing fluid 

in metered quantities. 

The dispenser may include a dispensing outlet. 

The dispensing outlet may include a swiich for opening the inlet and outlet 
valves in a sequence which results in a metered amount of fluid being dispensed through 
30 ihe dispensing outlet. 

Preferably the piston is provided with one or more o-ring seals most preferably 
two o-Ting seals. 

S^nising means may be provided to sense the position of the piston in the 
cylinder. Most preferably the sensing means sense the presence of the piston when it is at 
35 either end of its stroke. 

Preferably, the sensing means arc located externally of the cylinder. 
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4. 

The sensing means may be adapted to iniliaie closure of the inlet and outlet 
valves in response to the piston reaching the end of its stroke. 

The sensing means may control the valves through a controller. The controller 
may act immediately or may delay operation of the inlet and outlet valves for a 
5 predetermined period after the piston has completed its stroke. Preferably the delay is in 
excess of 0.1 seconds, more preferably 0.25 seconds. 

The sensing means may be in the form of one or more proximity switches. 
Preferably two such proximity switches are provided in association with the cylinder each 
proximity switch being located at a position corresponding to the limits of the stroke of 
10 the piston. The sensing means, may sense the piston position magnetically, 
photoelecirically, capacitively or electronically. 

The proximity switches may be moveably mounted on a support assembly 
provided on the exterior of the cylinder. Most suitably the support assembly includes one 
rail more preferably two rails running parallel to the length of the cylinder. 
15 The dispenser may include safety cut off means to sense the pressure of fluid in 

the dispenser, the safety cut off means being operaiivcly connected to shut down the 
dispenser if the pressure of fluid in the dispenser falls below a predetermined value. 
Preferably the predetermined value below which the dispenser will shut down is 50 kpa. 

In a further aspect, the invention provides a dispensing array for dispensing a 
20 plurality of fluids which includes a plurality of dispensers as hereinbefore defined. 

Operation of each of the dispensers in the dispensing array may most suitably be 
controlled though a common electronic controller. Preferably the controller includes 
means to record the amount of fluid dispensed through each dispenser. The controller 
may also include means to record the number of nips of fluid dispensed from each and/or 

25 all of the dispensers. 

The controller may be interfaced with electronic cash registers to record the 
monetary value of fluid dispensed by each dispenser in the dispensing array. 

The controller may include means to determine the amount of fluid remaining in 
each fluid reservoir and to initiate a product ordering procedure when the product in a 
30 fluid reservoir falls below a predetermined value. The controller may be interfaced with a 
modem to electronically order replacement prt)duct from suppliers as and when necessary. 

The controller may include means to predict high volume usage times and to 
adjust the product threshold at which new product is ordered. 

The controller may be accessed via a modem from an external source to provide 

35 data to authorised users. 

The controller may be interfaced with other computer controlled hardware to 

assist control and data exchange in one or both directions. 
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5. 

The controller may include means lo generate a periodic report. The report 
may include graphs and/or any lorm oi data gathered hy the controller. 

The dispensing array may have electronic tagging facilities to associate drink 
orders with separate bar statT. 
5 The controller may have a link with other electronic devices such as separate 

portable small hand held type mini computers. Such electronic devices may be used lo 
record and accept orders for drinks from patrons noting drink(s) type, size, payment 
method and location (table or poker machine number) and to relay the signal to the bar for 
a tender lo fill appropriate glasses with requested drinks. The same or other floor staff 
10 can distribute drinks to patrons. Automated glass dispensing and filling means can be 
incorporated in the dispensing array responsive to signals from such electronic devices. 

The dispensing array may accept new stock details from a bar code formal. 
BRIEF DESCRIPTION OF THE DRAWINGS 
^ The invention will now be described with reference to the accompanying 

15 drawings wherein: 

Figure 1 shows an clevalional view of a dispenser constructed in accordance 
with the invention; 

Figure 2 shows a plan view of the dispenser shown in Figure 1 rotated 180**C; 

and 

20 Figure 3 shows a block diagram of a multiple dispenser array in accordance with 

the invention. 

Referring to Figures 1 and 2 of the acci>mpanying drawings, the dispenser 1 
includes a body portion 2. The body portion may be formed of any suitable material such 
as plastics or. non-reactive metal such as stainless steal. However pjastics is the most 

25 preferred material. Where large numbers of dispensers are required it is anticipated that 
the various elements of the body will be produced by injection moulding plastics. 
However, if only small numbers of dispensers are required, the outer housing portions 
may comprise acrylic blocks whereas the cylinder portions of the dispensers are most 
suitably formed from an ulira high molecular weight polyethylene material. 

30 The dispenser includes a cylinder 3 having a front chamber 4 and a rear 5. 

Abutments 6 and 7 are provided in the front and rear of the cylinder to limit the 
travel of the piston 8 wiihin the cylinder. 

An effective sealing effect between the piston and the wall of the cylinder may 
be achieved by providing the piston with two o-ring seals 9 and 10. 

35 The dispenser is provided with an inlet 20 through which fluid may be supplied 

lo the dispenser. The inlet 20 communicates with an inlet manifold which is arranged to 
supply fluid to the two rear inlet ducts 22 and 23. 
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A rear inlei valve 24 which will most suiuibly be an eiecirically actuated 
solenoid valve includes a jtaiyg ^ham hc r 25 through which fluid flows to the rear inlet 
port 26 when the valve is open. 

Similarly, front inlet ducts 27 and 28 communicate with the inlet manifold 21 
5 and supply fluid to the front inlet port 29 when the front inlet valve 30 is open. 
Communication between the front inlet ducts and front inlet port occurs through the valve 
chamber 40 and is controlled by the front inlet valve 30. 

The dispenser includes an outlet 41 connected with the outlet manifold 42 which 
in turn is in communication with the rear outlet duct 43. 
jQ The rear outlet duct 43 supplies fluid to the rear outlet ports 44 and 45 control 

of the flow of fluid between the outlet duct and outlet pons being effected by the rear 
outlet valve 48 opening and closing communication by way of the valve chamber 49 
joining the outlet ports and duct. 

Similarly a front outlet duct supplies fluid to the front outlet ports 51 and 52 the 
15 supply of fluid being controlled by the front outlet valve 53 opening and closing 
communication between the outlet ports and duct through the valve chamber 54. 

Means for sensing the piston at the end of each stroke take the form of rear and 
front proximity switches 60 and 61 respectively which are mounted on the dispenser with 
their front faces 62 close to or abutting the outer cylinder wall 63. 
20 The mounting of the proximity switches is by way of a mounting assembly in 

the form of a mounting rail 64 comprising two parallel rails joined by a "C" shaped 
section to give the overall configuration of a deep "U". 

It will be noted that the front and rear proximity switches are located so that 
they will be immediately above the piston 8 when it reaches either end of its stroke. 
25 By varyin g the position of thc Abutments 6 and 7 and the corresponding 

positions of the front and rear proximidty switches, the lengaTi^troke of thc^ ton can 

bej^arietLand * 

Referring to Figure 3 of the drawings, there is shown a dispensing array 
generally designated 69 which includes a plurality _AijLpiu^UucU4^Sfc^^ the form of 

30 sealed cylinders containing differcm fluid products which can be maintained under 
pressure. 

Means for <;iipfiU4fl^pressiae. jo the produ ctjxservoirs^^ the form of a gas 
cylinder 71 for supplying gas under pressure. Whilst the apparatus shows the use of a gas 
cylinder, it is to be understood that any other appropriate gas generation device such as a 

35 pujnp_could^alsii be„us^^ 

Gas lines 72 wnnect the gas cylinder 71 and the product reservoir 70 in order 
that they may all be maintained at substantially the same pressure. 
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Fluid product from each of the product reservoirs is delivered 4o_ctirrespcniding 
dispensers 1 by way of a scries of supply lines 73. 

Discharge lines connect the dispensers lo individujil dispensing outlcis 76 
mounted in the rack 75. 

5 The rack is constructed in such a way thai the dispensing outlets 76 may 

dispense metered amounts of a chosen fluid into a receptacle 77 as and when required at 
the activation of a switch associated with the dispensing outlet or the rack. 

Control of the operations of the dispensing array is achieved by means of a 
controller 82 connecting various controllable elements of the dispensing array via the 
10 controMines 78 to 81. 

Thus, for example, there may be a series of control lines coimected to fluid 
pressure sensing means which may be provided in a range of locations in the dispensing 
array. For example, pressure sensing means may be provided in the gas cylinder 71, 
product reservoirs 70, dispensers 1 and any of the supply or discharged lines 73 and 74. 
15 Similarly, control lines 79 may be connected to a plurality of switches provided 

on the rack 75 or in association with the dispensing outlets 76, the switches being 
arranged to activate a dispensing sequence which results in a metered amount of fluid 
being dispensed from a chosen dispensing outlet. 

The control lines 80 are connected to the rear and front proximity switches on 
20 the various dispensers. The controller receives signals from the proximity switches 
indicating that the piston has reached the end of each stroke. 

Control lines 81 are associated with each of the dispensers 1 to control operation 
of the four solenoid valves included in each of the dispensers. 

In operation, fluid is supplied under pressure from the product reservoirs 70 to 
25 each of the dispensers 1 via the supply lines 73, The pressure used is generally expected 
^ to fall between 100 and 750 kpa, the most preferred range being 200 to 500 kpa. 

When an operator activates a switch associated with a particular dispensing 
outlet 76, the controller 82, via the control lines 81 opens appropriate inlet and outlet 
valves in the respective dispenser 1 , the valves concerned being dependent on the position 
30 of the piston 8 at the commencement of the cycle. 

For example, at the commencement of the cycle, all inlet and outlet valves will 
be closed and the piston will be at the front most or rear most portion of its stroke 
awaiting activation. For the purposes of this description we will assume the piston is in 
the rear portion of its stroke adjacent abutment 7. 
35 Thus, when the c^cle is initiated, the rear inlet valve 24 and the front outlet 

valve 53 are opened by the controller. 
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Fluid under pressure passes from a produci reservoir through ihc inlet 20 into 
the inlet manifold 21 and continues on through the rear inlet ducts 22 and 23 via the valve 
chamber 25 and rear inlet port into the rear chamber 5 . 

Thus, the fluid under pressure in rear chamber 5 pushes against the rear face of 
5 the piston 8 pushing the piston forward in the direction of the arrow until the piston 
completes one stroke when it pushes up against the abutment 6. 

During the stroke a metered amount of fluid exits through the from outlet 
ports 51 and 52 via the valve chamber 54 and the front outlet duct 50 into the outlet 
manifold 42 and the outlet 41 lo be supplied via the feedline 74 to the appropriate 

10 dispensing outlet 76. 

Upon reaching the abutment 6, the front proximity switch 61 senses the 
presence of the piston and sends a signal to the controller 72 which after a delay of about 
•/« of a second closes the xear inlet valve 24 and front outlet valve 53 through the comrol 
lines 81 to complete the dispensing cycle. 

15 Should the pressure in the dispensing array ever gt> below a predetermined 

minimum, pressure sensors connected lo the comrol lines 78 signal the dropping pressure 
to the controller 82 which then closes down the dispenser array by closing all the inlet and 
outlet valves. 

It should be noted that the cylinder remains filled with fluid during the entire 
20 cycle as fluid enters the cylinder to push the piston forward at the same rale as it exits the 
cylinder to be dispensed. Thus at the end of the cycle the dispenser is ready lo go inlo the 
next cycle without the need to reflll the dispenser as refilling has occurred during 
dispensing in the previous cycle. 

While it has been convenient to describe ihe invention herein in relation lo 
25 particular preferred embodiments, it is to be appreciated that other constructions and 
arrangements arc also considered as falling within the scope of the invention. Various 
modifications, alterations, variations and/or additions to the constructions and 
arrangements described herein are aLso considered as falling within the ambil and scope of 
the present invention. 

30 



35 
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The claims defining the ihventi n are as Follows: 

i. A dispenser including:- 

(i) a cylinder; 

(ii) a pigion reciprocahle within the cylinder; 
5 (iii) inlet means to the cylinder; and 

(iv) oullei means from the cylinder; 

the arrangement being such lhal the piston in its reciprocahle movement within 
the cylinder pushes meter^ d,amuums-of liquid from the cylinder through the outlet means 
on each sir pkcjjfjhe p iston . 
10 2. A dispenser according to Claim J wherein the cylinder includes a stroke section 

defined by the stroke of the reciprocating piston, a front chamber located beyond the most 
forward reach of the stroke of the piston and a rear chamber located beyond the most 
rearward reach of the stroke of the piston. 

3. A dispenser according to Claim 2 wherein the inlet means includes a front inlet 
15 valve for controlling supply of fluid to the front chamber and a rear inlet valve for 

coniroUing supply of fluid to the rear chamber. 

4. A dispenser according to Claim 2 wherein the outlet means includes a front 
outlet valve for controlling the discharge of metered lluid from the front chamber and a 
rear outlet valve for controlling discharge of metered lluid from the rear chamber. 

20 5. A dispenser according to any one of claims 2 to 4 including stop means, the stop 

means including front and rear abutments provided in the cylinder at opposite ends of the 
stroke section. 

6. A dispenser according to any one of the preceding claims including fluid supply 
means provided in communication with the inlet means, the fluid supply means including 

25 pressure means for maintaining fluid in the fluid supply means under pressure in excess of 
50kpa- 

7, A dispenser according to Claim 6 wherein the pressure means maintain fluid 
pressure in the fluid supply means in the range lOUkpa to 750 kpa, the pressure means 
including a gas cylinder arranged to provide gas under pressure to the fluid supply means. 

30 8. A dispenser according to claim 5 or 6 as appended to claims 3 and 4 including a 

dispensing outlet in communication with the outlet means, the dispensing outlet including 
a switch for opening the inlet and outlet valves in a sequence lo dispense a metered 
amount of fluid through the dispensing outlet. 

9. A dispenser according to any one of the preceding claims including sensing 

35 means adapted to sense the position of the piston in the cylinder when it is at either end of 
its stroke, the sensing means being arranged to initiate closure of the inlet and ouilel 
valves in response to the piston reaching cither end of its stroke. 



wo 96/29576 



PCT/AU96/00154 



10. 

10. A dispenser according to Claim 9 wherein Ihe sensing means include a 
coniroller which delays opcralion of the inlet and outlet valves for a predetermined period 
after the piston has completed a stroke. 

11. A dispenser according to any one of the preceding claims including safely cutoff 
5 means, arranged to sense the pressure of fluid in the dispenser, the safety cutoff means 

being opcratively connected to shut down the dispcaser if the pressure of fluid in the 
dispenser falls below a predetermined value. 

12. A dispenser according to Claim 9 or 10 wherein the sensing means include 
proximity switches mounted externally of the cylinder, the proximity switches being 

10 located at each end of the piston stroke. 

13. A dispenser according to Claim 11 wherein the proximity switches sense the 
piston position magnetically, photoclectric-ally. capacilivcly or electronically. 

14. A dispenser according to anyone of claims 3 to 12 as appended to Claim 2 
wherein inlet means and outlet means each comprise one or more ducts or ports 

15 respectively extending from inlet and outlet manifolds into communication with the front 
and rear chambers. 

15. A dispensing array lor dispensing a plurality of fluids, the dispensing array 
including a plurality of dispensers as defined in any one of claims 1 to 14. 

16. A dispensing array according to Claim 17 wherein the dispensing array includes 
20 means to record the amount of fluid dispensed through each dispenser in the array. 

17. A method of metering fluid from a source including the steps of:- 

(i) supplying fluid from the source to a cylinder having a reciprocating 

piston; 



(ii) moving the piston a predetermined distance in the cylinder; and 
25 (iii) dispensing metered amounts of fluid from the cylinder in response to 

each stroke of the 

reciprocating pislon 

18. A method according lo Claim 17 wherein ihc fluid is supplied under prcs.sure to 

the cylinder and the pislon moves in response lo pressure from the fluid. 
30 19. A dispenser according to Claim T substantially as herein before described with 

reference to any one of the accompanying drawings. 

20. A method of metering fluid trom a source according to Claim 17 substantially as 

hereinbefore described. 



35 
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